Differential gene expression in response to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Noncoordinate regulation of a TCDD-induced aldehyde dehydrogenase and cytochrome P-450c in the rat.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) regulates the transcription of a specific subset of genes through a receptor-mediated mechanism. We have isolated a cDNA to a TCDD-inducible rat liver aldehyde dehydrogenase and have shown that its induction by TCDD differs from that of another TCDD-induced gene, cytochrome P-450c, with regard to dose-response relationship, induction kinetics, and tissue specificity. At least a 10-fold higher dose of TCDD was required for half-maximal induction of TCDD-inducible rat liver aldehyde dehydrogenase in rat liver than the dose that half-maximally induced cytochrome P-450c. Further, the kinetics of induction of TCDD-inducible rat liver aldehyde dehydrogenase by TCDD in rat liver was delayed compared with that of cytochrome P-450c. Striking discrepancies were found in the capacity of various organs to induce both TCDD-inducible rat liver aldehyde dehydrogenase and cytochrome P-450c in a coordinated manner in response to TCDD. Organs that were able to evoke one of these responses to TCDD were not necessarily able to evoke coordinately the other response. The capacity of an organ to exhibit either of these two responses to TCDD did not correlate stringently with reported Ah receptor abundance. Our data suggest that TCDD can modulate the expression of specific genes in different ways and that regulatory pathways in addition to the classically defined Ah receptor may be involved.